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oxygen saturation was 93% (low of 76%) and was <90% for 3% of total sleep time. Loud snoring and snorting were reported. No notable arrhythmias were recorded. Continuous positive airway pressure (CPAP) 7 cm H 2 O was attempted for 2 nights, but was discontinued due to discomfort.
Continuing rapid AF and bradycardia with nocturnal pauses limited drug therapy, and a dual-chamber pacemaker was implanted. AF became persistent 9 months later. Dofetilide was changed to sotalol with DC cardioversion, but 2 days later AF recurred and persisted. Pulmonary vein isolation was scheduled.
The patient lost weight to lessen complications in vascular access, imaging and catheter manipulation. After 1 month, AF spontaneously converted to sinus rhythm. By 3 months, he had lost 20.4 kg; sinus rhythm was maintained at a weight of 125.6 kg. The patient elected to cancel pulmonary vein isolation. Sotalol was reduced from 300 mg to 240 mg twice daily.
After 1 year, with further weight loss to 121.6 kg (body-mass index 37 kg/m 2 ), only two episodes of brief asymptomatic AF had been detected over the previous 8 months, and pulmonary vein isolation was indefinitely postponed. Table 2 displays the patient's clinical characteristics over time.
DISCUSSION OF DIAGNOSES
AF affects over 2 million people in the US, 1 and prevalence is increasing. Apart from rapid palpitations, symptoms, including fatigue, dyspnea or weakness, can be subtle. Because of its association with thromboembolic complications, documentation of the arrhythmia is critical, even in asymptomatic AF. Electrocardiograms or ambulatory monitoring can detect arrhythmia. Holter and arrhythmia event monitors might also be useful. Echocardiography is indicated to assess for structural heart disease, which can increase the risk of stroke.
In lone AF with no structural heart disease and refractory to multiple antiarrhythmic drugs, the foci that initiate and possibly sustain the arrhythmia are generally located in the left atrium at the ostia of the pulmonary veins. 2 AF frequently becomes more persistent over time, as in the case reported. Continued triggering of foci, electrical and structural remodeling leading to changes in ion-channel currents and atrial enlargement, changes in autonomic balance or myocardial senescence with accompanying structural and electrophysiological changes can perpetuate AF.
Atrial flutter is common in AF treated with antiarrhythmic drugs. Typical, or type I, atrial flutter is a macro re-entrant circuit in the right atrium with activation through the isthmus between the tricuspid annulus and inferior vena cava. It is characterized by 'saw-tooth' flutter waves in inferior electrocardiogram leads. Given the large excitable gap associated with typical atrial flutter, antiarrhythmic medications may stabilize re-entrant circuits. Atypical atrial flutter represents re-entrant circuits that are not dependent on the right atrial isthmus. The patient had classic tachycardia-bradycardia syndrome with periods of rapid rate during AF and slow rates during sinus rhythm, sleep or drug treatment.
OSA affects 10-15 million people in the US, and is diagnosed by sleep studies. 3 Morbid obesity, history of snoring and nocturnal pauses possibly related to apnea, oxygen desaturation or hypervagal tone, led to OSA assessment in this patient. An association between AF and OSA has been studied. A case-control study reported no significant difference in the frequency of sleep apnea syndrome between lone AF patients and controls (32% vs 29%), 4 although more daytime fatigue and nightly apnea occurred in the AF group. In a study of 151 patients undergoing DC cardioversion for AF compared with 312 patients without AF, however, OSA was diagnosed by questionnaire in more AF patients than in controls (49% vs 32%). 5 OSA may impact the occurrence of AF by several mechanisms. Repetitive autonomic, hemodynamic and hypoxemic surges might activate stretch-mediated channels, catecholamine- sensitive channels or both, leading to greater focal discharges. Pulmonary or systemic hypertension, lung physiology restricted by morbid obesity or both can elevate atrial pressures and trigger ectopy and AF. Vagal stimulation of atrial myocardium shortens atrial refractory periods. Vagal reflexes during OSA, marked by bradyarrhythmias, could also reduce refractoriness at the pulmonary vein ostia, promoting conduction of focal discharges from the pulmonary vein to left atrium and generating a window for pulmonary vein foci to trigger AF. Elevated C-reactive protein (CRP) has been associated with obesity, metabolic syndrome, severity of OSA and AF. 6 The major determinant of CRP elevation in obese people may be the obesity, rather than OSA or metabolic syndrome. 7 In the present case, initially high levels of CRP reduced with weight loss. Whether high concentrations associated with obesity indicate a predisposition to structural remodeling or AF itself provokes inflammation is unknown. Markers of inflammation reduce with weight loss of as little as 5% in obese subjects, 8 and obesity, OSA or both could promote atrial structural remodeling via mechanical or inflammatory stress. The lag between body-mass index reduction and CRP and AF burden reduction observed in this patient suggests that more than 3 months might be required before improvements in mechanical, metabolic or inflammatory stressors are seen. Whether relief of OSA itself was the critical mechanical factor in this patient cannot be determined, as we did no follow-up sleep study after weight loss.
TREATMENT AND MANAGEMENT
AF management is aimed at reducing symptoms and the risk of thromboembolic complications. The Atrial Fibrillation Follow-up Investigation of Rhythm Management (AFFIRM) trial 9 demonstrated no survival benefits with a rhythmcontrol over rate-control strategy. The need for continued anticoagulation was confirmed in patients with risk factors for stroke, even with rhythm control and apparent maintenance of sinus rhythm. Warfarin anticoagulation was indicated for borderline hypertension and diabetes mellitus in the patient we describe.
Initial treatment comprised rate-controlling digoxin and verapamil and rhythm-controlling quinidine. First-line therapy has since changed to β-blockers; quinidine, which carries a risk of proarrhythmia, is usually avoided. When While taking amiodarone, the patient developed atrial flutter. Ablation of the posterior corridor that forms the circuit of atrial flutter may be used in conjunction with antiarrhythmic drugs. Sinus rhythm was maintained after ablation on amiodarone, but when amiodarone was stopped to avoid long-term toxic effects, AF recurred as expected. Flecainide, propafenone and dofetilide had no effect. DC cardioversions are helpful for persistent AF and can be performed multiple times.
Pacemaker implantation was chosen for symptomatic tachycardia-bradycardia syndrome to facilitate rate-controlling medications. Pacemakers may also be beneficial for OSA. 10 Mode-switch logs enable assessment of AF burden.
Because of the persistence of the patient's AF, catheter-based pulmonary vein isolation was recommended. This method is successful in 60-85% of patients, with higher success rates in lone AF. Obesity can raise vascular access risks, such as inadvertent arterial cannulation or hematoma formation; doses of anticoagulation higher than normal might be required. In addition, weight limits of 135-160 kg often apply to catheterization tables, and fluoroscopy intensity can be raised. Weight loss is, therefore, advisable in obese patients scheduled for this procedure.
Mild OSA (APNEA-HYPOPNEA INDEX <20, without significant sleep complaints) can be managed conservatively with weight loss and avoidance of central nervous system depressants, sleep deprivation and sleeping supine. Even modest weight control has been shown to improve sleep-disordered breathing. 11 CPAP should be offered as initial therapy in moderate to severe disease or mild disease with severe daytime sleepiness. Various interfaces should be tried for tolerability and comfort. Surgery should be considered if CPAP is not tolerated or fails.
When OSA and AF coexist, treatment for OSA might assist management of AF. Although a reduction in apneic episodes, bradyarrhythmias or both has been seen with atrial pacing or CPAP, supraventricular arrhythmias 10,12 are not reduced. Nevertheless, a significantly raised risk of recurrent AF after DC cardioversion has been reported in untreated compared with treated patients with OSA. 3 Risk of AF recurrence was particularly evident among untreated OSA patients with severe nocturnal oxygen
